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AN ASSEMBLY COMPRISING AN ELECTRICAL ELEMENT 


The present invention relates to an assembly comprising an electrical element, such as a 


Normally, such assemblies are assembled by providing e.g. the coil, which has an electrical 
conductor which has to be contacted from the outside of the housing of the assembly in a 
10 manner where separate electrical conductors are provided for providing this electrical 
connection and which have to be connected to the coil. This operation is highly labour 
intensive, and the present invention relates to a manner of making this operation easier. 

In a first aspect, the invention relates to an assembly comprising: 


the housing comprising an opening/hole or an indentation at an inner surface thereof, 

the assembly further comprising at least one projection being attached to the electrical 
element or engaging the electrical element, 

25 

the projection being adapted to be introduced into the opening or indentation when the 
electrical element is positioned within the housing. 

Thus, providing this projection and opening/indentation, the electrical element may be kept in 
30 place by the interaction of these elements. Compared to the prior art manners of assembling 
this assembly, this manner is less labour intensive. 

Providing indentations in the housing will provide the positioning of the electrical element but 
not access to the projections from outside the housing. 


coil, and especially to an assembly more easily assembled. Assemblies of this type are 
5 typically used for so-called receivers for hearing aids or sound generators for e.g. mobile 
telephones. 


15 


an electrical element adapted to provide or receive power and/or an electrical signal 
the element comprising at least one input or output for the power and/or signal, 


a housing, the electrical element being positioned within the housing, 


20 


35 
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A preferred manner is one wherein the housing comprises an opening and wherein the 
projection is electrically conducting and is electrically connected to one of the inputs/outputs 
of the electrical element. In this manner, not only may the projection/hole aid in maintaining 
the electrical element in position within the housing, but the input/output of the electrical 
5 element may also be contacted from the outside via this projection. In this manner, not only 
positioning/maintaining of the electrical element is provided but also easy electrical contact 
to the electrical element without having to provide other electrical connections from outside 
the housing to the element inside the housing. 

10 Alternative to the providing of a hole would be to provide a housing at least part of which is 
electrically conducting for the projection to obtain electrical contact to the surroundings via or 
through the housing. 

One manner of providing this type of projection is to provide a solder bump into which is 
15 soldered e.g. an electrical conductor connected to or forming an input/output. An alternative 
to the solder bump would be e.g. a pressure contact. 

Especially when the housing comprises two openings and where the assembly further 
comprises two projections, another projection in addition to the above projection, being 

20 attached to the electrical element or engaging the electrical element, wherein the other 
projection is electrically conducting and is electrically connected to the other of the 
input/output of the electrical element, is the connection to the electrical element facilitated. 
Alternatively, the other of the input/output may be attached to the housing or at least part 
thereof which is electrically conducting in order for the connection to that input/output to take 

25 place via the housing. 

It may be preferred that the electrical element is enclosed within a container, the at least one 
projection being provided at a surface thereof. The container may comprise a material 
wherein the electrical element is at least partly cast-in. 


Then, the at least one projection may be displaceable in relation to the electrical element or 
at least part of the container. In that situation, the electrical element and projections may be 
adapted to be snap-fitted into the housing by the operation of the displaceable projections 
and the holes or indentations of the housing. 


30 


35 
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In the present context, a compressible projection may be made of a resilient material in order 
for a surface thereof to be displaceable in relation to other parts thereof - and this resilient 
material may be covered by an electrically conductive material if the electrical conductivity of 
the resilient material itself is not sufficient. Alternatively, a non-compressible projection may 
5 be made displaceable using any type of means, such as springs or resilient materials. 

More generally, the electrical element or container preferably comprises a surface at least 
substantially opposite to a surface comprising a projection, these two surfaces 
corresponding to corresponding inner surfaces of the housing, where an opening or 
10 indentation is provided in the inner surface of the housing corresponding to the surface of 
the electrical element or container having the projection. 

Thus, no glue or other fastening means need be provided in order to maintain the electrical 
element in place. Another advantage of this is seen in situations where it is desired to 
15 remove the electrical element from the housing. This removal is extremely difficult when the 
electrical element has been e.g. fastened using glue. 


Especially when providing the electrical element in the container - such as when at least 
partly casting it into a material - may the electrical element obtain physical dimensions more 
20 easily adaptable to the clicking in action and further for supporting or stabilizing the housing. 

The providing of the container may more easily provide the electrical element with outer 
dimensions similar to the inner dimensions of at least part of the housing such that if the 
projection(s) is/are provided at one side thereof, that surface and an opposite surface thereof 

25 preferably at least substantially correspond to opposite inner surfaces of the housing. In any 
situation, the resilient action of the projection preferably ensures that the opposite surface 
engages the corresponding side of the housing during insertion of the electrical element 
(optionally in the container) in the housing and when the projection is forced into the housing 
until engaging or being positioned within the opening or indentation. 

30 One preferred assembly of the above type is one, wherein: 


35 


the electrical element comprises a coil comprising at least one coiled electrical 
conductor having two ends, 

the at least one electrical input and/or output comprising an end of the coil. 
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An assembly of that type may be for use as a receiver/loud speaker for a hearing aid or a 
mobile telephone. 

Naturally, the advantages of the invention and especially the clicking action and the access 
5 to the projections through holes in the housing will be obtained independently of the type and 
nature of the electrical element. Thus, this electrical element may be of any type, such as 
one chosen from the group consisting of: electrical circuitry, battery, coil, sensor, etc. 

An external carrier holding one or more electrically conductive paths may be connected to 
10 the projections whereby electrical connection may be established between the assembly and 
the surroundings. This external carrier may e.g. be a circuit board or a flex-print. 

In yet another aspect, the invention relates to a sub assembly for use in the above assembly, 
the sub assembly comprising: 

15 

an electrical element adapted to provide or receive power and/or an electrical signal, 
the element comprising at least one input or output for the power and/or signal, 
one or more projections displaceably attached to or engaging the electrical element 
and each being electrically connected to an input/output of the electrical element. 

20 

Preferably, the electrical element is provided within a container and where the projection(s) 
is/are provided at a surface thereof. This the container may be made of a resilient material 
and/or may be provided by at least partly casting-in the electrical element in a casting 
material. 

25 

In a further aspect, the invention relates to an assembly comprising: 

an electrical element adapted to provide or receive power and/or an electrical signal, 
the element comprising at least one input or output for the power and/or signal, 
a housing, the electrical element being positioned within the housing, 

30 

the housing comprising an opening/hole, 

the at least one input or output for the power and/or signal being adapted to be introduced 
into the opening/hole when the electrical element is positioned within the housing. 

35 
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Preferably, the electrical element may comprise two electrical inputs and/or outputs. In 
addition, the assembly may comprise a carrier comprising two electrically conducting paths, 
each of said two electrically conducting paths being electrically connected to one of the 
inputs or outputs of the electrical element. 

5 

In a further aspect, the invention relates to an assembly comprising: 

an electrical element adapted to provide or receive power and/or an electrical signal, 
the element comprising two inputs or two outputs for the power and/or signal, 
10 - a housing, the electrical element being positioned within the housing, 

the housing comprising two plugs at an outer surface thereof, 

the two plugs being electrically connected with the two inputs or two outputs when the 
15 electrical element is positioned within the housing. 

In a further aspect, the invention relates to a method of assembling an assembly, the method 
comprising: 

20 1 ) providing an electrical element adapted to provide or receive power and/or an 

electrical signal, the element comprising at least one input or output for the power 
and/or signal, 

2) providing a housing having at least one opening or one indentation at an inner 
surface thereof, 

25 3) providing one or more projections attached to or engaging the electrical element, the 
projections being displaceable in relation to the electrical element, 
4) positioning the electrical element within the housing in a manner so that each of the 
one or more projections extends into one or the at least one opening or indentation. 

30 Again, in order to facilitate electrical connection to the electrical element, step 2) preferably 
comprises providing a housing with at least one opening, and step 3) preferably comprises 
providing one or more projections each being electrically connected to an input/output of the 
electrical element. 
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Most preferably, step 2) comprises providing a housing with two openings, and step 3) 
comprises providing two projections each being electrically connected to an input/output of 
the electrical element. 

5 Again, to facilitate the positioning of the coil in the housing, preferably step 4) comprises 
positioning the electrical element within the housing using a clicking action by the one or 
more projections in the at least one opening. 

The method may comprise the further step of positioning, before step 4), the electrical 
10 element within a container, and step 3) may comprise providing the one or more projections 
at a surface of the container. This further step may comprise providing the container by at 
least partly casting-in the electrical element in a material. 

In a preferred embodiment, the method may be one, wherein: 

15 

step 1) comprises providing a coil comprising at least one coiled electrical conductor 
having two ends, 

step 3) comprises providing two projections each being electrically connected to an 
end of the conductor. 

20 

In a further aspect, the present invention relates to an assembly comprising: 

an electrical element adapted to provide or receive power and/or an electrical signal, 
the element comprising at least one input or output for the power and/or signal, 
25 - a housing, the electrical element being positioned within the housing, 

the housing comprising an opening/hole or an indentation at an inner surface thereof, 

the assembly further comprising at least one projection forming part of the electrical element, 
30 said at least one projection being adapted to be introduced into the opening or indentation 
when the electrical element is positioned within the housing. 

In the following, a preferred embodiment of the invention will be described with reference to 
the drawing wherein: 

35 

Fig. 1 is a cross sectional view of the preferred embodiment of the invention, 
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Fig. 2 is an elevational side view of a view of the embodiment of Fig. 1 , where half of the 
receiver has been cut away, 

Fig. 3 is an elevational top view of the receiver without the top part of the housing, 

5 

Fig. 4 is a side view of a receiver with e.g. a flex-print attached to the projection, 

Fig. 5 is an elevational side view of a view of the embodiment of Fig. 4, 

10 Fig. 6 is an elevational side view as Fig. 5 without half of the receiver cut away, and now 
with two conductive stripes connected to the projections, 

Fig. 7 is an elevational view of a complete receiver with two conductive stripes connected 
to the projections, 

15 

Fig. 8 shows a receiver with a circuit board or flex-print attached to the housing, 

Fig. 9 shows an alternative embodiment to the arrangement shown in Fig. 8, and 

20 Fig. 10 also shows an alternative embodiment to the arrangement shown in Fig. 8. 

Figs. 1 and 2 illustrate a preferred receiver for use in a hearing aid. This receiver receives 
electrical impulses from a signal source, typically comprising a microphone or other 
transducer, and generates the sound for the user to hear. 


25 


30 


This receiver comprises a housing 1 having a sound output 2, where the sound is generated 
by a membrane 4 connected via a pin 6 to a so-called armature 8 which is a U-shaped (or 
optionally E-shaped) metallic member. The armature 8 extendsihrough a coil 10 and 
magnets 12. The magnets are placed within the magnet fiousing 20. J i^j^ c^4^maa^ Y\ 



One end of the armature 8 is fixed to the magnet housing 20, where the other arm thereof is 
movably positioned inside the coil 10 and magnets 12. 


35 


The overall function of the receiver is that the coil 10 receives electrical impulses via two 
solder bumps 14, which are connected to an electrical conductor in the coil 10. This will 
generate a magnetic field in the coil 10 which travels in the armature 8 to the magnets 12 
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which will then make the "free" end of the armature 8 travel toward one magnet away from 
the other magnet, and vice versa, whereby the pin 6 will cause the membrane 4 to move in 
the same direction as the free end of the armature. 

5 The surroundings of the membrane 4 comprise a lower compartment enclosing the coil 10, 
magnets 12, armature 8, etc, and an upper compartment interconnected with the output 2 
via a conduit 16. Thus, the movements of the membrane 4 generate sound output by the 
output 2. Normally, the membrane will have a so-called pressure-compensating hole. 

10 The housing 1 has two openings 18 (of which one is illustrated) into which (and through) the 
solder bumps 14 extend. In this manner, electrical connection to the coil is obtained simply 
via these solder bumps 14. 

The manufacture of the receiver comprises firstly preparing the coil by coiling an electrical 
15 conductor. Thereafter, the coil is cast-in in a suitable material on the surface of which the 
ends of the electrical conductor are soldered into solder bumps 14. 

The solder bumps 14 are displaceably mounted so that they may be displaced in a direction 
toward the coil 10 in order to obtain a clicking action when mounting the coil 10 in the 
20 housing 1 . 

Subsequently, the magnets 12 are fastened to magnet holders 20 and subsequently 
attached to the cast-in coil 10. Then, the armature 8 is provided. 

25 The subsequent step is the providing of the housing 1 with the openings 18 and the 

membrane 4 therein, where after the assembly of the coil 10, magnets 12, holders 20, solder 
bumps 14, and armature 8 is provided in the housing 1 so that the solder bumps 14 extend 
into the openings 18 so that a clicking action is obtained and the assembly is at least 
substantially fixed within the housing. Finally, the pin 6 is provided and attached. 

30 

Fig. 3 shows a receiver as shown in Figs. 1 and 2 disassembled - i.e. without the top part of 
the housing 1. 

Figs. 4 and 5 show side-views of the preferred receiver, where e.g. a flex-print, a circuit 
35 board of e.g. Kapton 24 or any other carrier carrying an electrical conductor 25 is attached to 
.. projection 14 whereby electrical contact is established between the conductor on flex-print 
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25 and one of the ends of coil 10. The conductor 25 may thereby establish electrical 
connection between one end of coil 10 and other electronic devices/components within the 
hearing aid. 

5 Figs. 6 and 7 illustrate the situation where each projection 14 is electrically connected to the 
conductor 25 on the carrier whereby e.g. signals/power generated by external components 
may be provided to coil 10. Fig. 6 shows the received without the upper part of the housing, 
whereas Fig. 7 shows the assembled receiver - i.e. with the complete housing. 

10 Figs. 8 and 9 show a receiver with a small circuit board of Kapton or a flex-print 26 

positioned on the outside of the housing 1 . As seen, the ends of the coil (wires 27 in opening 
ww) are connected directly to circuit board or flex-print 26 via solder bumps 28. On the circuit 
board or flex-print one or more gold stripes 29 ensures that electrical connection may be 
established to external electrical devices or components. The receiver shown in Fig. 8 and 9 

15 may be used as a plug. The receiver shown in Fig. 9 may also be electrically connected to 
the surroundings via wires soldered to contact pads 30. Block 31 is positioned between 
contact pads 28 and gold stripes 29 in Fig. 8. This block prevents the solder material to run, 
and thereby cover, gold stripes 29. 

20 Fig. 10 shows a receiver with connectors/plugs 32 positioned on the back of housing 1 . With 
these connectors, the receiver may be used as a plug whereby the receiver may be easily 
and conveniently connected to external components, such as external circuit boards, 
electronic components or other external electronic devices (not shown). The connectors are 
typically fabricated in a flex-print material. 


